Introduction
In a previous study 1 formulae have been proposed to calculate the total α decay half-lives of 373 emitters having an α branching ratio close to one. The rms deviation between the theoretical and experimental values of log 10 T α (s) was respectively 0.285, 0.39, 0.36 and 0.35 for the 131 even-even, 106 even(Z)-odd(N), 86 odd-even and 50 odd-odd nuclei. The predicted power of these formulae has been verified recently 2 on new data and particularly for the heaviest elements.
In a recent paper 3 , a carefully updated and selected partial α decay half-life data set of 344 ground-state-to-ground-state α transitions has been studied. The purpose of the present work is, firstly, to adjust the coefficients of the above-mentioned formulae 1 on this ground-state-to-ground-state decay data 3 in incorporating a ldependence and, secondly, to provide simple expressions to determine the alphadecay or capture barriers.
Alpha-Decay Half-Lives of Isotopes of Charge Z = 117
Very recently 4 
Analytic L-Dependent Formulae for the Partial Alpha Decay Half-Lives
For the even-odd, odd-even and odd-odd nuclei the ground-state-to-ground-state transitions may occur for different spins and parities of the parent and daughter nuclei and, consequently, the α particle may take away an angular momentum l. According to the selection rules the minimal orbital angular momentum of the emitted α particle has been evaluated assuming that l = 0 for all even-even nuclei 3 .
From these l values and for improving the accuracy of the preceding formulae an explicit dependence on l has been researched and the following empirical formulae are proposed. They lead respectively for the 136 even-even, 84 even-odd, 76 oddeven and 48 odd-odd nuclei to a rms deviation of 0.328, 0.5552, 0.6661 and 0.6807. 
Analytic relations for partial alpha decay half-lives and barrier heights and positions 3
Additionally for the 59 heavy (N > 126 and Z > 82) e-e nuclei of this data set the following formula log 10 [T ] = −27.690 − 1.0441A
leads to a very small rms deviation of 0.1867 while for the 77 remaining lighter e-e nuclei the expression
leads to a rms deviation of only 0.2659. The Q α values 5 , the experimental ground state to ground state α-decay halflives and values evaluated from the formula (1) are given in Table ( 2). For most of the nuclei, the difference between the experimental and theoretical data is relatively weak.
Alpha Emission or Capture Barrier
The alpha decay barrier is strongly lowered by the proximity energy with regard to the pure Coulomb barrier and the top of the barrier moves to a more external position corresponding to two separated spheres maintained in unstable equilibrium by the balance between the repulsive Coulomb forces and the attractive nuclear proximity forces. The main part of the barrier corresponds to two-body shapes.
The following expression allows to determine rapidly and accurately the distance between the mass centers at the α barrier top. A and Z are the mass and charge of the mother nucleus.
The height of the barrier against α decay can be determined using:
from which the alpha-capture barrier height can be deduced in adding Q.
Conclusion
Empirical expressions depending on the angular momentum of the α particle for the even-odd, odd-even and odd-odd nuclei are proposed to determine log 10 T 1/2 (s). The coefficients have been adjusted on a recent data set of partial α-decay half-lives of 344 ground state to ground state transitions. An accurate expression is provided to evaluate the partial α-decay half-lives of even-even heavy and superheavy elements from the experimental or predicted Q α . Analytic expressions are given to evaluate rapidly the α-decay or capture barrier radius and height. 
